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Immunohistochemical Study of the Expression of
the p53 Protein in Primary Lung Cancer

Sang Yong Lee, M.D., Jin Sook Jeong, M.D. and Sook Hee Hong, M.D.

Department of Pathology, College of Medicine, Dong-A University

An immunohistochemical stain for p53 wmor suppressor gene product was performed in 59
primary lung cancers to study the relation between its expression and type of the umor, degree
of tumor differentiation,clinical stage and smoking.

The results were as follows:

1. The expression of mutant p33 protein was noted in 28 of 59 cases(47.5%) of primary lung
cancers. The pS3 protein was expressed in 21 of 35(60%) squamous cell carcinomas, in 6 of
21(28.6%) adenocarcinomas, and 1 of 1{100%) small cell carcinoma. There was a significant
difference in expression of p53 among the different histologic types of lung cancer{p=<0.05).

2, The incidence of p53 protein expression did not correlate with the degree of tumor cell
differentiation or the clinical stage of lung carcinoma(p=0.05).

3. The incidence of p33 protein expression was higher in smokers(current: 73%, former:
46.2%) than in non-smokers(5.6%) and was increased in direct proportion to the pack years.
There was a statistically significant correlation between p53 expression and smoking(p<(0.05).

The mutation of p53 gene may often be an early event in the development of lung cancer
and it is suggested that the smoking known as a risk factor for the development of the lung
cancer may be associated with the transformation of p53 mmor suppressor gene into mutani pS3
gene or oncogene. (Korean J Pathol 1996; 30: 218 ~227)
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Table 1. Patterns and intensities of p353 immunohistoche-
mical staining in 28 pS3-positive cases

P53 saining pattern

Nucl intensit Focal Regional Diffuse
nelear EnsY w=10%y  (10~50%)  (>50%)
Strong of 0.0%Y I L7%) B(13.6%)
Moderate O 0.0%)°  3( 5.1%)  13(22.0%)
Weak 11L7%)Y  Of 0.0%) 20 34%)

a: High-level p53 expression; 27 cases
b: Low-level p53 expression; 1 cases

Table 2. Relationship between p53 expression and histo-

logic types

Histologic Mumber of P 3-positive
type cases( %) cases( %)
SCC 35 593 21( 60.0)
Adeno 21( 35.6) 6 28.6)
AdenoSCC I 17) OC 0.0)
Small (LT 1(100.0)
U-Large I 1.7 o 0
28( 47.5)

Total S 100.0)

(p=0.01, Mantel-Haenszel chi-square)
SCC; Squamous Cell carcinoma, Adeno; Adenocarci-
noma,
Adeno3CC; Adenosquamous carcinoma,
Small; Small Cell carcinoma,
U-Large; Undifferentiated Large cell Carcinoma

], 28ed 2] p53 okA FToF FollH 170(458%)7F =
£ FF2] p53 gl wbEE Hgiw folA] e
(1L7%)e 92 759 p53 ol ges Hgo
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Table 3. Relationship between p53 expression and histo-

logic grade of 35 squamous cell carcinomas of |

the lung
Histologic grade
ps3 Total
Well diff* Mod** diff. Poody diff.
Positive  6(28.6%) 11(52.4%) 4(19.1%) 21(60%)

Negative 6(429%)  4(28.6%) 4(28.6%) 14(40%)

*diff; differentated, **Mod; moderately
Distributions are equal(p=0.213, Maniel-Haenszel chi-
square)

Tahle 4. Relationship between p53 expression and histo-
logic grade of 21 adenocarcinomas of the lung

Histologic grade '
P53 Total
Well diff* Mod** diff. Poorly diff.

Positive  5(83.3%) O 0.0%) 1167T%) 6(286%)
Megative 7(46.7%)  2(13.3%) 6(400%) 15(71.4%)

*dilT;, differentiated, **Mod; moderately
Disiributions are equal(p=0.102, Mantel-Haenszel chi-
sgjuare)
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Table 5. Relationship betwen p33 expression and tumor
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_stage
Tumor stage
pa3 Total
I-1I stages  III-1V siages
Positive 15(53.6%) 13(46.4%) 2B(47.5%)
Negative 17(54.8%) 14(45.2%) 31(52.5%)
(p=0.18, Maniel-Haenszel chi-square)
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Fig. 1. Relation of p53 expression with cigarette smoking
habits{p=0.0001, chi-square).

10~20 20~30 30~40  40~50
n=1  n=7 n=6  n=6
pack years

50~60 60~70 70~80 B0~90
n=4 n=11  n=4 n=2

Fig. 2. Correlation of p53 expression with the pack years of patients(p=0.01, Mantel-Haenszel chi-square).
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Fig. 3. The squamous cell carei-
noma ol 1he lung shows strong
and diffus=e ouclear staining for

i3 prodein.

Fig. 4. The squamous cell carci-
nomma of the Tang shows moderale
wnol diffuse nuclear staining Tor
pS3 prodein.

= F8& 18| F 34(833%), 75 =9 24| F 0
of (0%, ~rfsl LB Ted] 1|16 TE)el A pS3 gk
@A wea wel Agrsl Rl B3l psas
wid vl faeley SAHeT fFo3 43 dAc
ed ] chip=01. 1023 Table 5).



ol4g o 29 : AUk ;a4 53 kelal A7 TR Ee] G g 223

5. Hgiel WII0l ME ps3 SHYE WH(Tbe 5)

Helal dr)a 173 uFE A Toer me|s
vz Fedez ol glee] el G2 ps3
g &g akdslsdodl, WAy L] i 1A% 52
ellF 15e0]{47%), M7 EE Iv7)2l 274] 13«
(4550l p53 wheld W E HgdF|nh S5 b4l
off p53 kel wlgel wwE FAEHeR H2i
Aol 7} gt (p=0n18),

6. S0} p53 A SRS AT HH|
(Fig. 1, 7

ot 5949 Feld sl Fsh G rRA R sl
T oyl 2mell(da) 27, o7k F 216(ISE), of
Aell SefE AT BoA|ivkA 130 o2 0) F 6d
(46.2%). 1250 @l HF3e] gl 18adlidAl: 9,
e &b oy Felly 1e(5.69)004 ps3 ghefEl A o]
WEb ps3 gleRd] vk WlT - Ealf] Aol 9l
T ARl Fel Agle] s gle AdEe H4
Eaed], ol FAIEHaE A% Aelr] &S
L el p=0.0000 )Fig. 1. T3]3 pack vears{packs of
cigareties per day x year smokcd)d] w2 psd gl
HEE wles gl 108 e 4 2003 Ael2] 1a] Fell Y
1l 100%), 200doll4] 3ndAfolg] Tof] & 2d](28.6%),
el A 4 Abe] ] aafl F 305095, 40w]silH 50
e eel] = 3edi50%), stndelld s0d el 4

Fig. 5. The adenocarcinoma of

the Tung shows moderade aond Te-
gional tuclear s@ining (ot pd3

PrcHein.

ol g 3el(T5%), 60l T Ale]d] 1ol 10«
(90.9%), Tl A Bind Ate] 2] dol] F 3ol(7E%), 80
d o)A a] 24 E 2efli100%)el] A ps3 LEE Mo
Fol 7lzle] 452 ps3 ciwd walge] FebA L
Fiel #Hs]elod], pack years® ps3 ghed-d nbd
N Aelolls BAHezs o3 4t ThAet
gl 2 o gdchip=0.01)Fiz. 2).

At &

QA sbe Seldubel 4 gl 23 Ak
Fe% 9oz Slo gok 1% Foo] dshE &
gehicul gleld b Fat dYAAT dea
DA VAL G4 ALAEI] FAEL A
she WASH Wi oy 7)Ae sAls sEA 3

A ek guejo|r). Qlafel] Hhslis o] ohel wkag

el ol Folla] Htell pS3 fFHARL] o dhefl vl
ed Frl guls] FPE]w gk o] GH A= oke] A4
Al o] f4A7F 7HE ghy A2 DNARE 23t
o AL zd@ozd JTEAHLE zdagt
A9 opfu] 9] p53 g R-L DNA =] <o
s Wil DNAZ] S0 A RE Wlwa] AEZEE
=7z DNAg] ATt SciAlEe AY-E =l
AlF| e gk, Wel3H e ps3 gheld 2 o3 g v}
SenE DNAZ| B 2hRE 7] FHell S-thA| 2
AFlel dofupr HFEEae] #3Eo] HEH At



224 gkl et A 4 30 7 4 3 E 1996

i Fad ol dE vl

& ps3 g A-E sl fEAke] Wil §
uhal glghe] zh oz e el AR VY, P4
#H 2o A = ps3 shFe] HH wHEA o= A
o5 Hel 2vld ps3 ckefAe] mco}p EHE H<d
o ubdlzt adgle] ol &5 A4 Fof # o] g
hah, ZA, A, S0 A uietd, Aekt
AYA", AT xela G 5 Qlag] o8] 3
of ubal ghFell e ps3 FAH ke wHelzl wlwls]
s s gle] psie] qlaghelld Al Es] s
v obaEAtE oela] qleh B g Sell s 594 2]
HubA Hh== o4 28<0](47.5%) ol 4] o] p53 gt
uj A o] wido] fa=gicl ps3 FHzle] He| F
aE fubedl ey 7R Fadn digEE
A e missense wolld*, o] wf 7]
HedF Fopde] glu|gler dx=wla wie] p53
e F o] ubEo|A] s Heloh™. ol@)dh FHAF o
2 olal] HEZA o]de] Yoljhs Ae| Fokld
Aol #hak Fadt Ae|alul, FAAL Hel| ghEyle
2y E7hssy FdwE Eulan Fag wike
A 17TH 2] ghebe] 13 band2] o8 H il A4
24 p53 wHol|st §oll ps3 7)GAde] Frsle] 4
Feo] Haa ZAel] wdlrl 474 fg” ps3 &
HAL wolo] 2%k ps3 chefAe] tad wEl= o
s A e] kR HE FAHAA w2 Y
Mo Had LS S84 o] ps3 gk el
Hiffol] 2% Xl

Hood el ps3 gl o] iy o4& EE S
=1 g2 =72 J+ FrA g HFE o] 5
Aetgleol, oA e AR dass ARl
W] g2} odel aberl ps3 frAlate] weleh A%
dito] gle Hog AdHA Q7] vhgelc S T2
22| ps3 b WEH2 ps3 {FHA2] exon Sell4
8% x)el] 4] 2] mis-sense Holol] 2] Hato|n, G2
F&2] p53 e wbE 2 e H X ellA g
mis-sense #ie] #]2] o} #ef2] ps3 FF 2] e
F1 obdE el ps3 FHAe| 2] HE = gl
el Heg 9#a b eolaldt {FHATel 2
ThEe]l ps3 el iz A aEbE o dof 4
chekstAl ekt Foate] dfAdE Hrksle
e =2 52l psd gkl 3 d#ie] Fasic o
2lgh AAE =gy FhE E4 #Helle] ps3 {F
AF welel] =laf wAs]= ps3 gheFe] ekdo g
ek e g =l ek Gubel, # g4l gl 4
© 9 72 ps3 vkl WENoeE 52 5
2] p53 e WMHE Hol= Fgke] £ EGE o

35 Hode 2aE B 9z gt B
dtoll4] ps3 A WH-E Hols 18¢]F 2747}
% 7o) ps3 A WwHg Ho o|zlo] Fok
v #Heisl ps3 ghefAolebi= ZE 4] 4bslgl o Table
1}.

2 odgolld 59qd2] EEwele] mAs fivlbd
slat == Foll4] 28d|(47.5%)0l4 p53 whefE uby
o] FA=Eged o] A= IggoT'el A4 FHs
Hu A Egk, Mody} AsaEek=g] 66%elA] psd
chal A e] whE-g f3gk Zof wislw] HE o] o
2d 2 olfiE o2 7 FAA olfz ¢l
Aoz At A4d FA=2y Xadel o=
Zeoll 2] ps3 chlA o] i wiwi= o] E Kol
obfalglcks Bwr) glo]™ B ol Fojla] Eeule
off s =5 AEslsicka dted Azl Aol
ofufelar g7tE|w, ojope B oelito] of4e] § 59
e #7 F wlFdns} oAl Flo| HAHE
7R gledwl $A7 31(53%)(Fig. 1)e.2 b2y
ol EHE g7l ufFe] opdnt Azhslc) )}
FEzwtwlo] A5 Tooll2] ddgt =EEF jgs2
g Wesiras'2] ool 2lalel ghabE FellA u]H
edzlel o]Hel Feodo] HAHE A gleld #
A7} 75% 5 BASTL QST BFebar 23¢](33%)
ofl 4 ps3 vz WHH FES Hol, B gl
o] 21ef|e] slHgkF 60ll(28.6% )0l A4 ps3 gl o]
ubel 2 Hel Hel| wlsf] of7h =2 HEEE Woldh
Aol EHE 4AEgie] ps3 dbEe] g2 A2
Westra's 2] od fef| 2l = =% & Target Unmasking
Fluid2 # 2 2sled chwlde] H3 5 S7H7 = 1
AE APAT, B adped= o] Y-S A A]
obdto s A7l o7} opdnt Az} E F
ofbzz& gield gzt Hzlalmicrowave) Z 7}
Agt 4 Fol ps3 chefA o] wh HEge] Frhs
g Hilrl gleag™ B adields oj2igh A
Mg stelckd Fol S ps3 shede] uwbEE
Daret ¢ oglgdeslel Azimich ofwl Fokel|si=
p53 cheA el SA2 gia|t ddEs M W
#rt dej ) HolBe ps3E AR e FEE
e’ olElgh w42 we| FAHA stop codon
o] Eafate] HA7E Yolrha] fhol chelA ol
HAgger ez 843y JYczyE ps3 oy
Ho| HEe] HA %7 ol 2gjnZ wdz
Z| gl eh2] ool 2)gh ps3 whuf A o] whw o] A
¥ oA "rldelale A8 devd #d el
ol 25 A2 gicka Azbsich 2 oodStel4
E pS3 FHaE ApAl2] HEle] ofEt = ABE



ol &8 2] 290 : Wby =gkl pS3 gt Al g iy oy 225

7 ohsiglens diIeg= fHA wEs} gl
oAk do] p53 gheld yido] Yojua] ofdt
AelA = olHygae] £48 9ls) ps3 ghafAoe)
Ay gle HAYA= ¢ F71 alck

B dgtelld =43 soe] ofdbFelly 3549
Hdolgk & 216(60.0%), 21 2] Hgt £ 6ol
(28.6%), 1a|2] AAEQ} = 1+(100%)el 4, o]
lefl2] w]Z3h4 Ml EGT 1od2] HG ) H et
A 0cll(0%)7} ps3 e el AL B =37
%A EHek ps3 cheEs] W@ dele] FAHez
+24t Zelrt 2l&S 2elchp=001)Table 2). 2
dAFoll4 21efl2] HebFE 4ell2] M7 SAlwE EtE
el ot 16(25%)7F ps3 W Haell4 e B
of AHste] Aok W zelr) glow olerl Hols
HAghell Edhste] FHrislaict ol Asfs pi3 b
W o] wbo| P LT} HolollA] FL w2
AES D o) FolHE 5o HAgG4uqtelld ujud
M HEdE Eag o|Fe o8] 752 Ax
o} A2 sH T, o) gA Hg Al ghelly H& ps3
bl el AEE Hel: olft A4 EFA4E S
g xEstge] gl wls] 2ufle]d weo] W
W HAGE ol A= o] HaE4Pe] gte] A
AR S AT Ravl gdn¥ eleldt H £
ge] Fda A FHe] vk A7V diz|
o] & ul Fdol 20 AY TEF Aule) M-
Beo] Y Gzghell42] =2 ps3 chwd LHuE
o fA7E gleejet 4zhgek L4 EsFe] AY o
2] g5l A wlAaAEge] wld EE vk
p53 HA&g Hastn glendt B el e giA] |
odlibg ez b FHAEY wiazt a2 g
a2}

Westra%- 2] eltof] o]apb 4gke] A9 ps3 whw
4 yhge] okial 23q] F RElErl £ A5 3
dl(13%), FE5E9 EHEFEF Hol H$7h 124
(52%), ejar vt BEEF Y¥gl F5v} 84(35%)
2 243 Laeel ps3 okl o] whgdlE Ae]
off Ay FAl7l SF Hasielond, o8 d4E
o] ME2 o}2 ol HAZFE Ko olz7iA] &3]
FaEe{AA] g gl B dFedde HPHL
otz Mgt RFdly Foke] =z|e3 RETol o}
£ p53 sl s wlEe fo|gle Ale]lE B
o]Z] gk cHTable 3, 4).

Foke| FHEe}l ps3 kel deate] dfA o
2l oflE PR A L] ps3 bl e zlxg
bt Brambillals™ 2] o Lofl 4] ps3 glufz o] b
Hol] smlghe] 7] chAlgl @7 17], n7)ellH = 39%,

AfEl chAlel W7 Mz, IV7ell4E T4%2 o)
7} A5 ps3 WEl Ee] Feol e|F Aeld] F
AiHez 2|3k Zo|7t g+ Easjglony, M
Aol W2l 17], nFlelA s 47%, w7 ne,
IVZell A& 45%l] 4 ps3 bl S He] & &
Atelell FAlEoR Foldt HelE JeRlA kgt
th(Table 5). sl=|qF & d=ll4 W7 12] =gt =
el = p53 kel de] whE§ AP 5 glglenz
p33 chf3l o] FsiH W r|elq Yehles Aol
obd g o 7 e 7= Hebdae HHAEH
dou} olgAFol v Hy 5 HEH o4
FHE Hole Aol p52 whiF o=
A oAb es FHAsPd sHighe] =7 Fgkl &
o] ® FHog AFE:

el el fHz welE s FEHE
1A S dweEAe] ps3 §FH Aol AEEicll= )
e Hopdsle oy dftsSe] Humm glgt
Hodels Fdel #AHe] gle ASele 56%
& w§ S HlER ps3 i e] dHE Hel i
o, el# el Fdo] BAEHE A3 ekl 46.2%,
TEFAMAE FAd& sy Sl d= 75%2]
Fo HIEE ps3 ghwde] wlslE Heda] Fod
p53 chuF 2] dbE Aololl= FAIM oz Fod 4
T AP daE EaickFig 1) o|#E AAe F
Ao HAHe] fle Gfolc 0%, o]He| Fdo
HAGE 71 gAbellA 3%, i A7
A= Fods sy = Heb 3kl Se%elA
pi3 chef A o] whEl & B aEk Wesras ' 2] ol A
2 wrAsteleh whebA] Fd & opsd el el
et o3 A7 e ALZ oHAG ol
A #Hs] oyl A2 oldc) e oo 23}
" dufuie] Fast F4 AEe] benzopyrene o]z}
= Wl Ede] 7l=2] HuhA|E| A=W o £
o] iA 4ol 2lele] ofE7}x]E] o]LAF} §
As)=dl, o]#e] DNAZE] Febds]  exocyclic
N-2 amino group?} ZHiksled Fepdsd gr|des
2] WS Yo weo|d p53 FHAE g4tda
dudztzn e £ ey ps3 shde] ybde|
pack years{packs of cigareftes per day x year smoked)
g% U dAFe] UdFEF Heo FUchFig 2)
Westrag 2] ¢ FellH = Tl E 32 713t ps3 g
uj A 2] db#EHselol s 3 HA gk Easla
Uodl, 2 deddes gols B8 ARE A7
Zlzhell o3 JE3=EE dA] 23] SdA79)
ps3 bl L] Al gtk #Hobe 8 7 6l
et



226 ok 2] ebE] Al oA 30 f oA 3 E 199

Fl 2

19001 3R EE] 1994 69V A Foluga WY
ofl 4] YiubA dHgtes Fchitm HE HFa]ser}
A AEe AL 50§ tHgesE HFES
g ps3 kel ghall S AHEeled gl =3 o
Mo g ps3 skl b ok THsRch He
=t e, zEgH Bax, Wr a=lx F4
# p53 ubel okabzhe] A BAE AR A o
& 2 anE gk

) #a 59d)2] =gt =3 F 28a|(47.5%)0l 4
ps3 shefd wide| #Mas]glcl 35«2 I
% 214)(60.0%), 21sd]2] A}t FeollH = 6¢(28.6%), 1
ole] AME ¢k F loflol]4 ps3 chefd HHEE W
A, ZHzh 1ddle] o] 284 oidE}E HEE FJ4
ofell 4= p53 whu 3 ubEe] He|x] gpgbcl. H9,
Sal HHAEGH Az Gujs} ps3
chaf 2] uid wige= FAHoZ {Fogk Hel7t
qleich.

2) #Higte] =A4H3 Rl wE p53 wheiE g
Wi g2 HHyatu|olal Aol FAHoR §9
g ate|E Hol|zx] ghekcl.

3) dlgte] W7lol wpE ps3 ghef Al EE 2F T
el 324f|2] Wz] 17], I7] & 15al|(47%)efl 4, F &
al 27ofl2] w7| 17|, IVZ] F 13<l(45%)ell 4 LiEk

oo, 5 3 Aolel] p53 whwHe] wbE E2 5
o g Folih ale]E Hel|x ghgic}

4) #Hgh #gkg oy ool Fddt 13ef] F 60
(46.15% )0l 4 el Fgh wg A 7] FlE
syl 28ellF 21ad|(75% )l A pS3 wheRE ] Wb
B o gen, F4929] nrge] gigldl 186 FellA
= 1dl(5.56% ) Ak p53 ghwide] WEE & 9 3l
o] Fedab ps3 s wesae FAHoE el
Ak A7 92 JebHglel el pack years
9} ps3 whald Wil wixely Gl Q3 3A]v)
glo] Fodekzl Foiribe] A5 ps3 gy F HlE
Ho| =t

o|4o] Haty =Hobgkye] g 19 ¢z E gk
T Fodo] FokA|FHA psiE d-H AL ps3
Ho|g o g wila 7o Fa3t 95 oa, wel
ps3 chujz el wide] #H|ghe] wAEF|HA FPefzln
g AAste g Al

& 1 & #

1. Westra WH, Offerhaus JG, Goodman SN, et al. Over-

10.

11.

12,

13,

14,

expression of the p53 tumor supressor gene product
in lung adenocarcinoma is associated with cigarette

smoking. Am J Surg Pathol 1993; 17: 213-20.

. Suzuki H, Takahashi T, Kuroishi T, ct al. p53 muta-

tion in non-small cell cancer in Japan: Association
between mutation and smoking. Cancer Res 1992; 52
734-6.

. Minna JD, Bauey JF, Brooks BJ, et al. Molecular

genetic analysis reveals chromosomal deletion, gene
amplification, and awtocrine growth factor production
in the pathogenesis of human lung cancer. Cold
Spring Harbor Symp Quant Biol 1986; 51: 843-53.
Iggo R, Gaster K, Banek J, Lane D, Hammis AL. In-
creased expression of mutant forms of p53 oncogene
in primary lung cancer. Lancet 1990; 335 675-9.

. Chiba 1, Takahashi T, Mau MM, et al. Mutations in

the p53 gene are frequent in primary, resected non-
small cell lung cancer. Oncogene 1990; 50 1603-10.

. Takahashi T, Suzuki H, Hida T, Sekido Y, Ariyoshi

Y, Ueda R. The p53 gene is very frequently mutated
in small-cell lung cancer with a distinct nucleotide
substitution pattern. Oncogene 1991; 6: 1775-8,

. Lane DP, Crawfold LV, T-antigen is bound to a host

protein in SV40 transformed cells. Nature 1979; 278:
261-3.

. Isobe M, Emanuel B, Givol D, Oren M, Croce CM.

Localization gene for human p53 tumor antigen to
band 17pl3. Nature 1986; 320: B4-5.

Baker 5], Fearon ER, Nigro IM, et al. Chromosome
17 deletions and p533 gene mutations in colorectal
carcinoma. Science 1989; 244: 217-21.

Frank TS, Bartos RE, Haefner HK, Robert JA, Wilson
MD, Hubbell GP. Loss of heterozygosity and over-
expression of the p53 gene in ovarian carcinoma. Mod
Pathol 1994; 7: 3-10,

Rodrigues NR, Rowan A, Smith MEF, et al. p53
mutations in colorectal cancer. Proc Natl Acad Sci
USA 1990; 87: 7555-0,

Soares P, Teijeiro IC, Simoes MS. Immunochisto-
chemical detection of p53 in differentiated, poorly
differentiated and undifferentiated carcinomas of the
thyroid. Histopathology 1994; 24: 205-10.

Isola I, Visakorpi T, Holli K, Kallioniomi OP. Asso-
ciation of overexpression of tumor supressor protein
p33 with rapid cell proliferation and poor prognosis
in node-negative breast cancer patients. J Natl Cancer
Inst 1992; 84: 1109-14.

Yu CCW, Wilkinson N, Brito MJ, Buckley CH, Fox
H, Levison DA, Panerns of immunohistochemical



15.

16.

17.

18.

19.

20.

21.

22

23.

24.

o3 =] 291 : fnk4 =|ghellH ps3 bl A S 2] @ kY 227

staining cell nuclear antigen and p53 in benign and
neoplastic human endometrium. Histopathology 1993;
23 367-TL.

Paguette RL, Lee YY, Wilkzinsky 5P, et al. Mutations
of p53 and human papilloma virus infection in
cervical carcinoma. Cancer 1993; 72: 1272-80.
Kallakury VS, Figge J, Ross IS, Fisher HA, Figge HL,
Jennings TA. Association of p33 immunoreactivity
with high gleason tumor grade in prostatic adeno-
carcinoma. Hum Pathol 1994, 25: 92-T.

Bennett WP, Hollstein MC, He A, et al. Archival
analysis of p53 genetic and protein alterations in Chi-
nese oesphageal cancer. Oncogene 1991; 6: 1779-84.
Carothers AM, Grunberger D. DNA base changes in
benzopyrene diol epoxide mduced dihvdrofolate re-
ductase mutants of Chinese hamster ovary cells. Car-
cinogenesis 1990, 11: 189-92,

Kishimoto Y, Murakami Y, Shiraishi S, Hayashi K,
Sekiya T. Aberration of the p533 tumor supressor gens
in the human non-small cell carcinomas of the lung.
Cancer Res 1992; 52: 4799-804.

Benchimol 3, Pim D, Crawfold L. Radioimmunoassay
of the cellular protein p53 in mouse and human cell
lines, Embo J 1982; 1: 1055-62.

Rogel A, Poplike M, Webb CO, Oren M. p533 cellular
tumor antigen; analysis of mRNA levels in normal
adult tissues, embryos and wmors. Mol Cell Biol
1985; 5: 2B52-5,

American Joint Committee on Cancer. Manual for
staging of cancer, 4th ed. Chicago. AJCC 1992; 195-
200.

Kern SE, Kinzler KW, Bruskin A, et al. Identification
of p33 as a sequence specific DNA-binding protein.
Science 1991; 52: 1708-11.

Kemn SE, Pictenpol JA, Thiagalingam S, Seymour A,
Kinzler KW, Vogelsiein B, Oncogenic forms of p53

25.

26.

27,

29,

30.

il

32,

LR

mhibit p53 regulated gene expression. Science 1992;
256: B27-30.

Brambilla E, Gazzeri 5, Moro D, el al, Tmmunohistio-
chemical study of p53 in human lung carcinomas. Am
I Pathol 1993; 143: 199-210.

Bennett WP, Colby TV, Travis WP, et al. p53 protein
accumulates frequently in early bronchial neoplasia.
Cancer Res 1993; 53: 4817-22,

Bodner SM, Minna JD, Jensen SM. Expression of mu-
tant p53 proteins in lung cancer cormrelates with the
class of p533 gene mutation. Oncogene 1992; 7: 743-9,

. Baniek ], Bartkova 1, Vojtesek B. Aberrant expression

of the p5§3 oncoprotein is a common feature of a wide
spectrum of human malignancies. Oncogene 1991, &:
1690-703.

lgarashi H, Sugimura H, Maruvama K, et al. Aliera-
tion of immumoreactivity by hydrated autoclaving, mi-
crowave treatment, and simple heating of paraffin-em-
bedded tssue sections. APMIS 1994; 102: 295-307.
Terata T, Shimizu K, Izumi R, Nakanuma Y. p53 ex-
pression in formalin-fixed, paraffin-embedded archival
specimens of intrahepatic cholangiocarcinoma: retriey-
al of p53 antigenecity by microwave oven heating of
lissue sections, Mod Pathol 1994; 7: 249-53,
Vahakangas KH, Samet IM, Metcall RA, et al. Muta-
tions of p33 and ras genes in radon-associated hung
cancer from uranium miners. Lancet 1992; 339: 576-
BO.

Klein N, Vignaud JM, Sadmi M, et al. Squamous
metaplasia expression of protooncogenes and p53 in
lung cancer patients. Lab Invest 1993; 68:; 26-32.
Lu B. Squamous metaplasia of the mucosa of the
human laryngeal ventricle: a clinicopathological study
with reference to the possibility of de novo carcinoge-
nesis. Nippon Jibiniinkoka Gakkai Kaiho 1992; 95
360-75.




